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MARK W. KRISSINGER 
Determinants of Success in Experimental Introductions of the Rodent (Mus 
musculust onto Habitat Islands. 
(Under the direction of Michael P. Moulton) 
I conducted an experimental test of the influence of supplemental food on 
persistence time of intentionally introduced (i.e. translocated) mice (Mus 
musculust on four habitat islands. I determined the species composition of small 
mammals in the four insular patches of habitat (i.e. habitat islands) formed by 
Interstate Highway 16 and associated access roads at the US Hwy 301 
interchange using standard live-trapping methods. Two of the habitat islands 
supported three resident rodent species, whereas the other two each supported 
one species. 
After determining the initial species composition of the four habitat islands 
I released 14 uniquely marked individuals of the house mouse (Mus muscuiusl 
onto each islands, and subsequently determined the persistence times of all mice 
by repeated live-trapping for a period of four months. In two of the habitat islands 
(one with three resident species and one with one resident species) I provided 
supplemental food each week using a broadcast spreader. 
Persistence times were significantly greater in the two habitat islands with 
supplemental food versus the two habitat islands with no supplemental food. 
Moreover, frequency of recaptures decreased significantly over time in the habitat 
island with 3 resident species, but did not vary with time in the habitat island with 
only one resident species. 
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Introduction 
Extinctions are an ongoing tragedy in conservation biology. Unfortunately 
many extinctions are directly or indirectly accelerated by or caused by humans. 
For example, humans introduced European Starlings (Sturrnus vuloaris) to North 
America which drastically reduced Eastern Bluebird (Sialia sialis) populations, 
apparently through competition to nest sites, and in similar fashion eliminated the 
Red-headed Woodpecker (Melanerpes ervthrocephalus) from east of the 
Appalachians (Terborgh 1989). Another species driven to extinction by humans 
was the Passenger Pigeon (Ectopistes miaratoriusl. Passenger Pigeons were 
once probably the most abundant birds on the earth, but were completely wiped 
out by the year 1914 (Ehrlich et al., 1988). The passenger pigeon illustrates a 
important principle in conservation biology, it is not necessary to kill all but the 
last two individuals of a species to force it to extinction (Ehrlich et al., 1988). 
Ironically, human intervention may be the only way to slow many extinctions. 
One way of preventing extinctions may be translocations; or the intentional 
releases of individuals, in hope of establishing, reestablishing or augmenting a 
population (Griffiths et al., 1989). Translocations may also be used to reduce 
undesirably high densities of wildlife in urban areas (Jones and Whitham, 1990) 
or national parks (Lothian, 1981). The feasibility of many translocation programs 
has been enhanced by improved captured techniques, immobilization, 
transportation, and monitoring of individuals after release (Samuel, et al., 1992). 
Franklin and Steadman (1991) argued that it might be possible, using 
translocations, to re-establish Pacific landbirds onto human-inhabited islands 
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from which those species had been extirpated. They further suggested that 
preservation of species through translocations might be successful more often on 
uninhabited islands where current human activity is minimal or lacking. To make 
these translocations successful, biologist must first determine natural 
distributions, so they can study feeding and nesting requirements of indigenous 
land birds, and then translocate, maintain, and monitor viable population of 
targeted species (Franklin and Steadman, 1991). The success of translocations 
also hinges on accurate assessments of habitat quality and quantity. Griffith et 
al. (1989) believed that increased habitat quality of the release area was one of 
the more important factors in the success of any translocation. 
Translocations of individuals taken from an area where they are abundant 
may be used to augment regions with reduced population sizes. A successful 
example of this involved translocations of grizzly bears (Ursus horribilist into 
Cabinet-Yaak in northwestern Montana where resident grizzly populations had 
declined (MaGuire and Servheen, 1992). 
If translocations are to be an important conservation strategy, then factors 
which influence their outcomes must be determined (Moulton et al., 1990). Many 
factors may influence the success of a translocation. In addition to habitat factors 
as mentioned above, Griffith et al. (1989) provided evidence that translocations of 
animals into areas with potential competitors were less often successful than 
translocations into areas without competitors. Also early season breeders that 
had large clutches appeared to have a slight advantage over species that breed 
later and have smaller clutches (Griffith et al., 1989). 
Some authors have argued that wild caught individuals might be more likely to 
succeed than individuals raised in captivity (Wiley et al., 1990). However, 
Massey (1982) showed that second generation laboratory raised mice 
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(Mus musculus) could be successfully introduced into the wild. Others have 
argued that various sorts of resource subsidies (e.g. supplemental food) might 
enhance the chances fortranslocation success (e.g. Wiley et al. 1990, Lewin 
1971). 
Overall there have been few, if any, experimental studies involving 
translocations. It is likely impossible to obtain experimental evidence regarding 
factors that might influence translocation success for precisely those species (i.e. 
threatened or endangered) that would benefit most immediately from 
translocations. One way of gaining experimental evidence on translocations 
would be to use species that are not endangered or threatened. One possible 
system involves small mammal (chiefly rodents) translocations onto natural 
islands. Experimental introductions of rodents onto islands have been used by 
investigators to test several ecological hypotheses. Crowell (1973) found that the 
distance of an island from the mainland and the resource level on the island 
influenced the occurrence of a species on that island. If a species is to establish 
a colony on an island it must possess the dispersal ability to reach the island, and 
achieve sufficient population size to avoid extinction (Lomolino, 1984). 
Ebenhard (1987) used bank voles (Clethrionomvs olareolusl for experimental 
introductions onto islands in the Stockholm archipelago of the Baltic Sea to test 
the island colonization survival model on the islands. Ebenhard emphasized 
intraspecific factors. Although natural islands are considered important for 
ecological studies, they are not without problems. Ecological and behavioral 
factors may be exaggerated on islands (Crowell,1983). If rodents suffer from 
limited swimming ability and cannot disperse from the island, persistence time 
would be artificially inflated. 
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An alternative experimental system involves rodent translocations onto habitat 
islands formed by rights-of-ways along the interstate highway system of the 
United States (Massey 1982, Kozel and Fleharty 1979, Wilkins 1982). These 
habitat islands (hereafter called "triangles" due to their shape) have been used by 
others as experimental islands for studying various aspects of rodent biology 
(Massey 1982, Coppola and Vandenbergh, 1987). 
Field work in South Georgia has shown that rodent populations are quite small 
when compared to those in structurally similar habitats in other regions of the 
United States such as Kansas (Haner et al. 1993, Moulton et al. 1993, Moulton, 
personal communication). This finding is especially true on triangles formed by 
highways. The exact reasons for reduced abundances of these species are 
unknown, but one testable hypothesis involves restricted dispersal ability (Fahrig 
and Merriam 1985, Allen et al. 1991). Simply, populations on these triangles 
might be small because of low dispersal from the surrounding area (Massey 
1982). In order to test this hypothesis one would need to show that population 
size in triangles was a function of the number of individuals translocated to the 
triangles. However, this question is beyond scope of this study. Alternatively, 
populations might be small due to lack of adequate food supplies on the triangles. 
Massey (1982) showed an increase in population density of a Mus musculus 
population occurred coincidentally with increased seed set in the fall and 
seasonal changes; whereas a decrease in density was correlated with 
decreasing food abundance and decreasing temperature. Krebs (1970) showed 
that when rodents had stripped away the vegetation in an experimental field 
enclosure, they tried to leave the enclosure, presumably to find another food 
resource. 
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Another factor that might influence population size is interspecific competition. 
Caldwell and Gentry (1965) showed that when Mus musculus and Peromvscus 
polionotus were introduced into the same 1 acre enclosure, Mus musculus was 
not able to coexist with the P. polionotus. Delong (1966) showed that Microtus 
californicus reduced the rate at which a Mus musculus population increased 
presumably (through interference), when these two species both occurred in the 
same area. Foster and Gaines (1991) showed that mice tended to be more 
abundant on smaller habitat patches, than larger patches. They argued that the 
reason for this was that the residents on sufficiently large patches were able to 
defend territories, driving intruders to move to other patches to find food. The 
mice would consume the surrounding resources in the small patches and then 
move on to another one. The triangles I used were all approximately 3.2 ha in 
size and supported three or fewer species. The population sizes and number of 
species might influence the persistence of Mus that stay in these triangles. 
The goal of my project was to determine the relative influence of food supply 
and interspecific competition on translocation fate of Mus musculus. I 
translocated individuals of Mus musculus onto habitat islands, with and without 
supplemental food, and in triangles with different resident species diversities and 
monitored the length of time translocated individuals persisted. 
I tested the following specific hypotheses: 
A) Ho: Mean persistence time did not differ significantly among triangles. 
Ha: Mean persistence time was significantly greater in triangles with 
supplemental food. 
B) Ho: No difference in persistence time in triangles with residents versus those 
without. 
Ha: Significant reduced persistence in triangles with resident rodents. 
Methods and Materials 
The study area included the 4 triangles formed by the access roads and 
Interstate 16 at the US. Highway 301 interchange, 13 miles South of Statesboro, 
Bulloch County (Figure 1). Bulloch county is in the southeastern part of Georgia, 
and has an area of 684 square miles. The soils in this region of Georgia area 
have a loose to friable sandy surface layer, and are good for growing a variety of 
crops, such as, peanuts corn and wood crops (USDA - Soil Conservation Service 
1968). All triangles are approximately 3.2 ha in size. 
The habitat in the triangles was similar in vegetative structure. Vegetative 
structure was assessed in several ways. First, the amount of vegetative cover 
was estimated monthly using (0.25) m2 quadrats systematically located in each 
of the four triangles. Each triangle was divided into 5 rows (Figure 2), each row a 
quadrat reading was taken at an interval of approximately every 10 m (30 paces). 
Second, specimens of different species of plants in each of the 4 triangles were 
identified, using keys in Radford (1968) and Vascular Flora of the Southeastern 
United States (1980). The third and final step was to estimate the amount of 
biomass in each triangle. This was done by placing ten 1.0m2 quadrats 
systematically in each of the four triangles. All vegetation was clipped from within 
the quadrat and placed in a bag. The vegetation samples were then brought 
back to the laboratory and dried at 90-100C, for at least 16 hours and then each 
sample was weighed by using a triple beam balance (Ohaus model 700). 
6 
The first step of the study was to determine the composition of small mammal 
species and estimate population sizes in each of the triangles. Ninety Sherman 
Traps (60 large and 30 small) where placed in 5 or 6 roughly parallel rows, 
approximately 5 meters apart, in each of the 4 triangles (Figure 2). Since 
trapping was mainly done during winter, I placed a small amount of polyester 
fiberfill in each trap for insulation. All traps were baited with rolled oats. Traps 
were opened in the evening and checked around 7:00 AM the next morning. 
Traps were left open for two to three consecutive nights and then closed on the 
last day of trapping for that week. Trapping was conducted no more than 3 times 
a week to minimize mortality due to starvation and/or freezing. All four triangles 
were trapped simultaneously in each of 20 weeks for a total of 11340 trap nights 
(one trapnight = one trap set for one night). 
I censused small mammals on the triangles for six weeks before the 
introduction of the experimental mice. Following the release of experimental 
mice, I trapped for an additional 14 weeks. Captured mice were identified, sexed, 
weighed, examined for reproductive condition, uniquely marked by toe-clipping 
(Figure 3), and released. Experimental Mus musculus were maintained in a 
colony at Georgia Southern University. Animals were housed in Hazleton 
Systems single cages (5X7) with wood shavings bedding on a 15 light:9 dark 
photoperiod. Purina lab chow and water were given ad libitum. These 
individuals formed the propagules for the experimental releases in the triangles. 
All experimental mice were sexed, examined for reproductive condition, and 
uniquely marked by toe-clipping (Figure 3) before release. Each toe was given a 
specific number and this scheme yielded numbers ranging from 1 to 400, (Figure 
3). Chloroform or sodium pentobarbital were used for anesthesia, so that the 
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rodents toes could be clipped. After toe-clipping, the mice were allowed to 
recuperate in their cages for 2-3 days prior to release. 
The first set of Mus musculus was released 15 January 1993. Three males 
and three females, were released in each of the four triangles. The second set of 
Mu? musculus was released 22 January 1993. Six more Mus musculus. three 
male and three female, were also released into each triangle. And on 19 
February 1993 two Mus. one male and one female, were added to the triangles, 
for a total of 14 Mus musculus per triangle. 
In two of the four triangles (triangle 2 and 4) supplemental food was added. 
No supplemental food was placed in the remaining two triangles in order to 
establish control triangles. Supplemental food consisted of five pounds of 
crimped oats plus five pounds of chopped corn. The supplemental food was 
dispersed over the two experimental triangles using a Spyker model 75 hand 
crank seeder, once a week throughout the remainder of the project. 
After release of experimental mice, trapping continued for another 14 weeks. 
When introduced mice were recaptured, they were brought back to the laboratory 
to be identified, weighed, and checked fcr reproductive condition. After a mouse 
was processed it was released, that day or the next day, in the same triangle in 
which it was caught. The rodents were released in the evening, since this is the 
time when most rodents become active. I processed any previously unmarked 
rodent using the same methods described above. 
Data analyses involved both descriptive and inferential statistics. For the 
vegetation analysis I estimated the total biomass for each triangle and the 
average biomass for each of the 10m2 quadrats. 
I also estimated the percent ground cover for each triangle per month. The 
data consisted of percent: (1) bareground; (2) green grass; (3) dead grass; (4) 
green forbs; (5) dead forbs; (6) number of flowers. Percent green forbs, dead 
forbs, and number of flowers where not recorded in the months of February and 
March, since forbs were dormant during this time. 
During the pre-release period the identities and abundances of resident 
species were recorded. These data provide a rough idea of the potential for 
competition with other species in each triangle. 
For the experimentally released mice, several analyses were also conducted. 
First the number of recaptures per triangle was recorded. Next, I used a Kruskal 
Wallis test to compare number of recaptures in triangles with food versus number 
of recaptures in those triangles without food. A Mann-Whitney U test was used to 
combine the two triangles within each treatment (food and control). In the second 
test I again used the Kruskal Wallis test and I compared persistence of released 
mice in triangles with supplemental food versus persistence of released mice in 
triangles without food. I used a Spearman rank correlation to test for a 
relationship between frequency of recaptures and time (in days) since release. 
Results 
No obvious differences in vegetative structure were apparent among the 
triangles. However, there was a wide variety in plant species found in each 
triangle. Triangle 1 had at least 31 different species (Appendix 1), triangle 2 had 
at least 35 different species (Appendix 1) triangle 3 had at least 35 different 
species (Appendix 1) and triangle 4 had at least 34 different species (Appendix 
1). Of the 44 total species, 24 were found in all four triangles. 
In terms of biomass in each triangle, the total weights for the four triangles 
were 412.5 grams for triangle 1,215.5 grams for triangle 2, 250.5 grams for 
triangle 3 and 424 grams for triangle 4. These translate to average weights per 
quadrat. Triangle 1 was 41.25 gm, 21.85 gm for triangle 2, 25.05gm for triangle 
3, and 42.4 gm for triangle 4 
The following percentages are for 3 February 1993. The percent bareground 
(PBG) in the four triangles ranged from 9.7 to 19.1. The percent green grass 
(PBG) ranged from 5 to 14.3. The percent dead grass (PDG) ranged from 76 to 
78.6 (Figure 6). 
For 30 March 1993 the percent bareground ranged from 10.1 to 17.8. The 
percent green grass ranged from 12.5 to 26.2. The percent dead grass ranged 
from 60.3 to 70.8 (Figure 7). 
For 28 April 1993 the percent bareground ranged from 6.7 to 15. The percent 
green grass ranged from 22.6 to 36.3. The percent dead grass ranged from 46.7 
to 52.9. The percent green forbs (PGF) ranged from 5.3 to 15.7, and the percent 
dead forbs (PDF) ranges from .17 to .8 (Figure 8). 
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In the pre-release phase of the experiment I identified and estimated the 
abundances of resident small mammal species in each triangle. The pre-release 
trapping began 18 November 1992 and lasted until 15 January 1993, resulting in 
1260 trapnights in triangles 1 and 2 and 1170 trapnights in triangles 3 and 4, for a 
grand total of 4500 trapnights (Table 1). Three of 11 species on the list of 
rodents in this region of Georgia were trapped in the four triangles (Table 2). 
Two of the three species trapped (Peromvscus polionotus and Siamodon 
hispidus) are native to Bulloch County. The third species (Mus musculus) is 
introduced in North America. In triangles 1 and 2 Mus musculus was the only 
species caught, with two individuals captured in each triangle. In triangle 3, eight 
Mus musculus. five Siamodon hispidus. and one Peromvscus polinotus were 
caught, whereas in triangle 4, four M. musculus. three hispidus. and three FT 
polinotus were taken (Table 3). 
A total of 54 marked mice (Mus musculus) were released into the four 
triangles. The mice were released on three different sessions. On 15 January, 
six mice were released in each triangle, except for triangle 1 where one mouse 
died before it was released. On 22 January, six more mice were released into 
each triangle, except for triangle 4, where again one mouse died before release. 
Finally, on 19 February, two mice were released in each triangle (Table 4). The 
released mice were monitored from 22 January 1993 until 15 April 1993, for a 
total of 1620 trapnights for each of the four triangles (Table 5). 
During the monitoring period previously unmarked mice were caught in all 
triangles. One FT polionotus was caught in triangle 1, five musculus were 
caught in triangle 2, one M- musculus and one P. polionotus were caught in 
triangle 3, and two M. musculus and three S. hispidus were caught in triangle 4. 
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In triangle 1 and triangle 3 none of the experimentally released mice were 
caught during the monitoring period. Eight individuals were recaptured at least 
once in triangle 2 (5 females and 3 males). Six of these eight individuals were 
originally released in triangle 2, whereas the remaining two were originally 
released in triangle 3 and apparently moved to triangle 2 (table 4). Six individuals 
( 4 females and 2 males) were recaptured in triangle 4. In triangle 2 there was a 
total of 21 recaptures of the eight experimental individuals and in triangle 4 a total 
of 15 recaptures of the 6 experimental individuals (Table 6). Marked mice that 
were never recaptured, were assumed to have died or emigrated. 
In my first test I compared the mean persistence time across all triangles. For 
triangles 1 and 2, the mean persistence time was zero. Mean persistence time 
for triangle 2 was 25.3 days, and triangle 4 was 16.28 days. The four triangles 
differed significantly in persistence time, Kruskal-Wallis = 15.87 pc.OOI. In my 
second test I combined triangles 1 and 3 (no food) and triangles 2 and 4 (food) 
and compared number of recaptures. Number of recaptures was significantly 
greater in triangles with food versus no food, Mann-Whitney U = 208.0 p<.0001. 
As a third test I compared persistence time in the two triangles that had 
supplemental food, triangles 2 and 4. Mean persistence did not differ between 
this two triangles, Mann-Whitney U = 126.5 P<.51. 
Clearly, the number of experimental mice recaptured was significantly greater 
in triangles where supplemental food was available. However, the frequency of 
recaptured individuals appeared to decrease in the triangles with resident rodents 
(Figure 4 and 5) suggesting that competition with resident rodents reduced 
recapture probability and influenced mean persistence time. I tested for such a 
competitive effect by correlating number of individual recaptures with number of 
days post release. I used a Spearman rank correlation test. There was not a 
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significant correlation (-.279) in triangle 2 (few resident species), but there was a 
significant negative correlation (-.583) in triangle 4 (relative more resident 
rodents). These results support the idea that interactions with resident rodents 
also influence persistence of translocated mice. 
Discussion 
Although the vegetative composition of the four triangles was essentially 
homogeneous, pre-release trapping results revealed differences both in the 
numbers of species and numbers of individuals per species across triangles. 
These differences could be due to at least three factors. The first factor involves 
inadequate sampling. If sampling effort was inadequate, chance variation could 
lead to such differences. I believe this is unlikely because of the large number of 
trapnights in each triangle and the length of time (mid-November thru mid-April) 
which trapping was conducted. 
The second factor is variation in habitat. Even though the habitat appeared 
similar in all triangles, it is possible that there are subtle habitat differences 
among the triangles. I cannot test this directly since I have no habitat data for the 
pre-release period. However, vegetative data collected during the experimental 
phase of my project indicates that substrate cover in the four triangles was similar 
in percent bareground, green grass, and dead grass. Thus I do not believe 
habitat differences account for differences in rodent community composition. The 
final and most appealing explanation involves differences in the proximity of the 
triangles to sources of colonists. Triangles 3 and 4 were next to wooded areas, 
whereas triangle 1 was next to human dwellings, and triangle 2 was next to a 
plowed field. Triangles 3 and 4 had more species and more individuals than 
triangles 1 or 2. Thus it is likely that the wooded areas contained a greater 
diversity of species and increased densities of individuals that could disperse into 
the adjacent triangles. This factor could be tested directly in the future by 
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censusing rodents in habitats adjacent to triangles as well as in triangles 
themselves. 
Even though triangles 3 and 4 supported more species and more individuals 
than triangles 1 and 2, they still had a low total number of individuals and species 
when compared to other areas of the United States such as in Kansas, (M.P. 
Moulton personal communication). One possible reason for the overall low 
population sizes of rodents might be associated with the phenomenon described 
by Foster and Gaines (1991), where individuals in larger habitat patches are able 
to guard territories and drive out competitors, whereas individuals in smaller 
patches (e.g. Kansas) do not defend territories, and hence may occur at greater 
densities. This leads to the paradoxical situation in which densities are actually 
greater in smaller patches than in larger patches. 
Another possible reason for the low number of species and individuals in 
triangles could be restricted dispersal ability as mentioned above. For example, 
restricted dispersal over paved roads, as was reported by Coppla and 
Vancenbergh (1987), Wilkins (1982). If probability of mortality in triangles is as 
great or greater than colonizing frequency, rodent population densities would 
hover near zero. 
Finally, low density of mice might be associated with disturbances in the 
triangles. For example, a few times a year, once in spring and once in fall (J. 
□riggers personal communication), the triangles are mowed. Mowing could kill or 
cause the mice to disperse from the triangles, leaving few if any residents. 
During my study the triangles were not mowed. 
The question arises as to whether or not these factors could confound 
interpretation of my supplemental food test. In the first place dispersal 
differences rates to the triangles could not influence persistence of translocated 
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rodents since I translocated the mice to each habitat. Secondly, the low densities 
could not be due to mowing, because the habitats were not mowed during my 
trapping period. Finally behavioral/ecological differences could not differ across 
triangles, because all triangles are approximately the same size. 
My results suggest that food supply probably limits population sizes more in 
these triangles than does restricted dispersal. More work will need to be done to 
evaluate the role of competition on persistence time. 
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Table 1 
Sampling days and number of trapnights before releases of experimental mice. 
10ne trapnight = 1 trap set for one night. 
D^y? Traoniohts 
18 November 1992 180 
19 November 1992 360 
20 November 1992 360 
21 November 1992 360 
23 November 1992 360 
27 November 1992 360 
28 November 1992 360 
02 December 1992 360 
03 December 1992 360 
04 December 1992 360 
16 December 1992 360 
17 December 1992 360 
13 January 1993 360 




Hypothetical list of small mammal species that could occur on the four triangles. 
Nomenclature follows Jones et al. 1986. Species captured in triangles are 


















Hispid Cotton Rat 
Marsh Rice Rat 










Prerelease trapping data for the four triangles at the interchange and access 
roads at Interstate 16 and US. Highway 301 in Bulloch County, Georgia. Key to 
species names: MMUS=Mus musculus: SHIS=Siamodon hispidus: 
PPOL=Peromvscus polionotus. 
Species Triangle 1 Triangle 2 Triangle 3 Triangle 4 
MMUS 2284 
SHIS 0 0 5 3 
PPOL 0013 
Trapnights 1260 1260 1170 1170 






Treatment (food or no food) and number of mice (M=males; F=females) 
translocated onto each triangle. 
Triangle 1 Triangle 2 Triangle 3 Triangle 4 
Treatment No Food Food No Food Food 
Translocated 7M + 7F 7M +7F 6M + 6F 7M + 7F 
Mice (1 died) (1M+1F*) (1 died) 
These two mice immigrated from triangle 3 
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Table 5 
Monitoring dates and numbers of trapnights per date after experimental releases. 
Davs Traoniohts 
26 January 1993 360 
27 January 1993 360 
28 January 1993 360 
17 February 1993 360 
22 February 1993 360 
01 March 1993 360 
02 March 1993 360 
03 March 1993 360 
10 March 1993 360 
11 March 1993 360 
23 March 1993 360 
30 March 1993 360 
31 March 1993 360 
06 April 1993 360 
07 April 1993 360 
08 April 1993 360 
13 April 1993 360 




Number of individuals recaptured and total number of recaptures of experimental 
mice per triangle. 
Triangle 1 Triangle 2 Triangle 3 Triangle 4 
Individual recaptures 0 8 0 6 
Total recaptures 0 2 0 15 
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Figure 1. Location of study site 
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Figure 2. Location and arrangement of traps in triangles. 
X=position of trap 
-y—y—y—y—y—y- -y—y—y—y—y—y—y—y—y- 
X= one trap approximately every 5 meters 
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Figure 3. Dorsal view of mouse indicating toe numbers for identifying individual 
mice. 
28 
Figure 4. A plot of number of individual recaptures versus days after release 
for Triangle 2. 

Figure 5. A plot of number of individuals recaptured versus days after release 
for Triangle 4. 
Days After Release 
33 
Figure 6. Frequency histograms for substrate cover. Samples taken 3 
February 1993. Key to labels: PBG = percent bareground; PGG = percent gre 
grass; PDG = percent dead grass. 
34 
35 
Figure 7. Frequency histograms for substrate cover. Samples taken 30 
March 1993. Key to labels: PEG = percent bareground; PGG = percent green 
grass: PDG = percent dead grass. 

37 
Figure 8. Frequency histogram for substrate cover. Samples taken 28 April 
1993. Key to labels: PBG = percent bareground; PGG = percent green grass; 





Plant species collected in triangles 1 thru 4, in May, 1993. 
Species Triangle 1 Triangle 2 Triangle 3 Triangle 4 
Agrostis hyemalis x x x x 
Andropogon sp. x 
Arenaria serpyllifolia x 
Baccharis halimifolia x 
Bromus commutatus x x x x 
Carex albolutescens x x x x 
Coreopsis lanceolata x x x x 
Dracopis amplexicaulis x 
Daucus pusillus x x x x 
Erigeron strigosus x x x x 
Eupatorium capillifolium x x x x 
Eupatorium compositifolium x x x x 
Festuca elatior x x x x 
Gaillardia pulchella x x x 
Geranium carolineanum x x x x 
Hordeum pusillum x x x x 
Juncus dichotomus x x x x 
Lactuca graminifolia x x x x 
Lagerstromeia inoica x x x x 
Appendix 1. Continued 
Lespedeza sp. x 
Linaria canadensis x 
Lolium perenne x x 
Lonicera japonica x 
Oenothera laciniata x 
Oenothera speciosa x x 
Oxalis dillehii 
Pinus clausa x x 
Plantago aristata x x 
Plantago virginica 
Rubus cuneifolius x 
Rumex hastatulus x x 
Soiidago sp. x x 
Specularia perfoliata x 
Sphenopholis obtusata x x 
Trifolium campestre x 
Trifolium dubium x x 
Trifolium incarnatum x x 
Valerianella radiata x x 
Verbena tenuisecta x x 
Vicia angustifolia x 
Vicia tetrasperma x 
Vulpia octoflora x x 
Wahlenbergia marginata x 
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